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Colonoscopy remains the 'gold standard' for screening colorectal cancer (CRC) with the adenoma detection rate (ADR) being the single most important quality indicator [1] . Corley et al. reported the protective effect of a high ADR, documenting that CRC incidence and mortality were reduced 3% and 5%, respectively, with every 1% increase in ADR. They further highlighted the inverse association of a high ADR and interval CRC (HR: 0.52, 95% CI 0.39-0.69) [2] .
In this issue of Digestive Diseases and Sciences, Seo et al. [3] highlight important and ongoing problems faced by endoscopists while performing screening colonoscopies. The authors evaluated the contribution of multiple interventions in improving the colonoscopy outcome metrics for measures such as polyp detection rate (PDR), ADR, advanced adenoma detection rate (AdvADR), cancer detection rate (CaDR), sessile serrated adenoma detection rate (SSADR), and traditional serrated adenoma detection rate (TSADR). The current study emphasizes the importance of a multidisciplinary approach including education, feedback, the use of a split-dose bowel regimen, and the Boston Bowel Preparation Score (BBPS) in improving ADR and other colonoscopy outcome metrics. Each intervention was implemented alone or in combination during different study.
Several techniques have been demonstrated to improve the ADR, especially in low-resource settings including the use of a second observer (fellow, nurse, technician, etc.), employing water-based techniques, the use of addon devices during colonoscopy (cap, endocuff, endorings, G-EYE), enhanced imaging modalities (chromoendoscopy, narrow band imaging, blue laser imaging, and flexible spectral imaging color enhancement), retroflexion in the right colon, and the use of a second forward view [4] and dynamic position change during colonoscopy [5] [6] [7] .
The variables used in this study by the authors were not novel but have been well established in improving outcomes for colonoscopy. The authors implemented these changes in series during a defined time interval in a stepwise fashion in order to improve the overall ADR in their healthcare system. A considerable improvement in ADR (45.6% to 48.2%), PDR (63.4% to 72.7%), and SSADR (2.1% to 7.9%) was noted at the end of the study period. ADR was notably increased with the introduction of and adherence to a splitdose bowel regimen protocol and education of endoscopists regarding adequacy of bowel preparation, consistent with a previous meta-analysis demonstrating reduced ADR with inadequate bowel preparation (OR: 0.53, 95% CI: 0.46-0.62) [8] . Other aspects noted by Seo et al. that improved ADR included allocating a minimum of 6 min examination time during withdrawal, and education regarding the use of narrow band imaging (although not all endoscopists used it during their exam), using the endoscopic quality improvement program (EQUIP) training for identification of flat polyps, and also endoscopically differentiating neoplastic from nonneoplastic polyps.
More interestingly, the authors demonstrated an impressive increase in SSADR as a possible benefit of education and awareness regarding serrated lesions and the efficacy of narrow band imaging in improving the SSADR, consistent with a recently published meta-analysis that demonstrated the efficacy of narrow band imaging among all the available types of electronic chromoendoscopy in increasing the SSADR: 3.7% SSADR with NBI and 1.9% SSADR with high-definition white light imaging (RR: 2.04, 95% CI 1.18-3.54) [9] . The issue of improving the detection of these lesions still remains, especially in the low-resource setting where expensive modalities such as electronic chromoendoscopy and distal attachments are not available.
The strength of this study is the well-planned methodology with > 10,000 colonoscopies to help support their results. The results are encouraging with increase in both PDR and ADR at the end of the study period. Even though the concept is not novel since similar studies have been conducted in the past, the authors were able to show improved ADR rates even with experienced endoscopists in contrast to previous studies that have not demonstrated improved outcomes with specific planned interventions. It is unclear from this current study as to which intervention could have contributed most to the improved ADR, since there was overlap between different interventions such as the introduction of split-dose bowel preparation and EQUIP training during the same time period. Future quality improvement studies should aim at measuring the improvement in rates for individual outcomes.
Based on the discussion above, gastroenterologists and institutions should implement and target multiple quality measures and interventions in order to improve the overall ADR with consequent reduction in interval CRC. Such institutional quality improvement studies could also help assess which variable contributes to lower ADRs in specific institutions, data that could then be used to target those interventions along with identifying the low ADR endoscopists who could benefit the most from these interventions. There is also the need to explore ways to improve the SSADR, especially in low-resource settings. Future studies targeting the SSADR should be pursued since 20-30% of colorectal cancers are thought to arise from SSA [10] .
